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Temperature distribution and heat loss for fins of uniform cross section
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Eac A very long rod 5 mm in diameter has one end
maintained at 100 °C. The surface of the rod is
exposed to ambient air at 25 °C with a convection
heat transfer coefficient of 100 W/m? K. %

1. Determine the temperature distributions along
rods constructed from pure copper, 2024
aluminum alloy, and type AISI 316 stainless steel.
Wga}) are the corresponding heat losses from the
rods”

2. Estimate how long the rods must be for the
assumption of infinite length to yield an
accurate estimate of the heat loss.
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Ficure 3.18  Efficiency of straight fins (rectangular, triangular, and parabolic profiles).
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Ficure 3.19  Efficiency of annular fins of rectangular profile.
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TABLE 3.5 Efficiency of common fin shapes

Straight Fins
Rectangular®
Ay = 2wl
L.= L+ (#2)
A, =1L

Triangular®
Ay = 2w + (112)*]"2
A, = (t12)L

Parabolic®
A; = w[C L + . 2
(L20In WL + C] = ALy + 112 + 1
C, = [1 + W/LY*)'\?
A, = (t/3)L

Circular Fin
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Pressurized water is often available at elevated temperatures
and may be used for space heating or industrial process
applications. In such cases it is customary to use a tube
bundle in which the water is passed through the tubes, while
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